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Investigation of the Main Factors in the Recryéstallization of 
Technical Iron in Rapid Electric Heating 


and size of grains at times up to 5 seconds at 630 °C is shown in 
Fig.5, Fig.6 shows the linear fall with rising reciprocal of 
absolute temperature of the rates of nucleation (N) and growth 
(G) of recrystallization grains (curves 1 and 2 after 
deformation and after tempering, respectively), Preliminary 
tempering leads to a reduction in poth N and G _ for annealing ra 
temperatures below 600 °C but has no effect at higher 
temperatures, The authors discuss the kinetics of the process 

in terms of N and G and also the activation energies and the 
coefficient in the exponential time ~ reciprocal absolute 
temperature relation (values are Eabulated). 


There are 6 figures, 1 table and 5 Soviet references, 
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Calculating temporary irregularities in the operation of tur 
generator units. Trudy VIGM no,12:138-166 '50. (MERA 10:8) 


(Hydraulic turbines) (Electric generators) 
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IVANOV, Ve I. 


On tho Self-Braking of Reverse-Blade Hydroturbines 


The author examines the emergency braking of hydroturbines accom. 

plished by adjusting the blades of the water wheel to a position for 

which the turning moment, of the stopped wheel is equal to zero, In 

theory there are four possible positions for the blades. Experiments 

have shown that two of them do not give stable braking. The author de-~ 
termines the other two positions therorctically using the method of DA, 
Voytashevekiy, (RZhMekh, No. 6, 1955) Tr. Vso. tied insta Ghdromashinostr, 
No. 18, 1954, 32-51. 


SO: Sum. No. 744, 8 Dec 55 ~ Supplementary Survey of Soviet Scientific 
Abstracts (17) 
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AID P - 3327 
Subject ; USSR/Power Engineering 


Card 1/1 Pub, 26 - 13/28 
Authors Ivanov, V. I. and B. M. Sarychev, Engs. 


Title ‘Establishing the smallest spacing between conductors 
along a span 


Periodical Elek. sta., 8, 42, Ag 1955 


Abstract The authors consider cases where conductors, 
fastened to two towers are strung under a different 


angle and give a mathematical analysis for the 
computation of the smallest spacing. Two diagrams. 


Institution +: None 


Submitted : No date 
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Vsesoyuznyy nauchno-issledovatel'skly institut gidromashinostroyenlya 


Issledovaniya i raschety gidroturbin 1 regulyatorov (Investigation 
and Design of Hydraulic Turbines and Regulators) Moscow, Mashgiz, 
1958. 129 p. (Series: Its: Trudy, vyp. 21) 4,900 copies printed. 


Ed.: Kvyatkovskiy, V.S., Doctor of Technical Sciences, Professor; 
Ed. of Publishing House: Prokof'yeva, L.G.; Tech. Eds: Shikin, 
S.T. and Gerasimova, Ye.S.; Managing Ed. for Literature on Ma~ 
chine Building and Instrument Construction (Mashgiz): Polrovskly, 
N.V., Engineer. 


PURPOSE: This book is intended for engineers, technical workers, 
and graduate students and also for upperclassmen of vuzes and 
texhnikuma studying problems of hydraulic turbine building. 


COVERAGE: This is a collection of articles dealing with investiga- 
tions of hydraulic turbines and regulators and their design, The 
following subjects are covered: results of model testing of im- 
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pulse and reaction (axial) hydraulic turbines, theoretical in- 
vestigations and calculations on hydraulics of rotors of axial 


and wadial-axial (mixed flow) hydraulic turbines, characteristics 
axial hydraulic turbines, 


ne of cavitational and starting regimes of 
, and analysis and calculations of dynamics of speed regulators 


of hydraulic turbines. 


Investigation and Design (Cont. ) 


TABLE OF CONTENTS: 


Voytashevskiy, D.A., Candidate of Technical Sciences, Mean Veloc- 


4ties of Flow in Axial Hydraulic Turbines 


Ivanov, V.I., Candidate of Technical Sciences. Analysis of 
1 Hydraulic Turbines Under Starting Conditions 19 


, V.S., Doctor of Technical Sciences, Professor. 


Kvyatkovskly 
-axial [Mixed Flow] Hydraulic 


Rs Design of Rotor Blades of Radial 
Turbines 


39 
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EVREINOV, Mikhail Grigor'yevich, doktor. tekhn, nauk, red,; -GRHBENNIXOV, A.F.; 
IVANOV, Volos IAVRENT'YEV, A.1.;.OSKIROV, P.A.; -HUBTSOV, P.A.; 
~VASKHNIL, akadomik, red.; SAPAROV4,A.l., spets. rei.; ZUYEVA, K.N., 
red,; MAKHOVA, N.N., tekhn, red.; FEDOTOVA, A.¥., tekhn. red. 


(Use of electric power in agriculture] Primenenie slektricheskol 
energii v sel'skom khoziaistve. Moskva, Gos, izd-vo sel 'khoz, 
lit-ry, 1958. 499 p. (MIRA 1127) 


1. Deystvitel'nyy chlen Meademii nauk SSSR. (for Vaekhnil). 
(Blectricity in agriculture ) 
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IVANOV, V.I.; RYZHOV, P.1.; SIROTKO, V.K. 


Investigation of relay protection by means of an electrodynamic 
model of power systems of the IEM of the Acadeny. a chet 
UeSeS-Re Mauchedokl.vys.shkoly; energ. no.3: 17-192 . 
- (MIRA 12:1) 
1. Institut elektromekhaniki AN SSSR. 
(Power engineering--Models) 
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= (Mectric relays) (Hlectric power distribution) 
(Atabekov, GI.) 
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IVANOV, V.I., inzh. 


i i : Elerk. i 
Ignitron cooling system on P-series electric locomotives. : 
tepl. tiaga 4 no,10:33-38 0 '60. (MIRA 13:10) 
(Electric locomotives--Cooling) 
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IVANOV, Vode, inzh. 


————— 


Automatically controlled ignitron cooling system of a.c. Tle 
powered H60 electric locomotives. Elek.i tepl.tiaga. 4 : 
n0.6:30-41 Je '60. (MIRA 13:8) 

(Electric locomotives) : 
(Blectric current rectif iers--Cooling) 
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KAS'YANOY, A.V. IVANOV, VeIe; KHIL'KOVSKAYA, Yo.P,; SSRGEYEV, A. Ae} 
FILIPPOVA, L.S., red.} GROMOY, Yu.V., tekhn.rad. 


[Heat exchange systems of series N60 a.c.electric Taesmoth ver 
; Teploobmennye ustroistva elektrovozov peremennogo toka ser 

N6C, Moskva, Yses,izdatel'sko-poligr.ob"adinenis M-va puted ) 

soobshcheniia, 1961, 22 Pp. (MIRA 15:2 
(Electric Locomotives-~Cooling ) 
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Category : USSR/Atomic and Molecular Physics - Physics of high pressure D-6 


Abs Jour : Ref Zbur - Fizika, No 1, 1957, No 910 


Author » Vereshchagin, L.F., Iskhter, A.1., Ivanov Oe 
Title » Production of Superhigh Pressures no Setup Employing & Conical Piston 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 4, 874-877 


Abstract : To eliminate packing gaskets, which are the weak point in guper-high pres- 
sure setups, 4 compression chamber was developed with 4 sonical piston. The 
conical piston is pressed into 4 carefully ground socket and normal pressure 

is produced on the periphery of the cone. The cone angle is chosen to make 
this pressure always greater than the pressure produced by the piston in the 
Liquid, thereby insuring hermeticity. The construction is described and 
the design calculations (employing the theory of elasticity) are given for 
the first version of such a setup. A pressure up to 14,000 kg/cm was ob- 
tained, the pressures being measured with a manganin manometer. 
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Chelovek Vv usloviyakh vysotnogo i 
perevodov 12 {nostrannoy perio 
Conditions of High- 
Translations From Foreign 
jnostr. lit-ry, 1960. 462 p. No. 

Translator (from German and English): I. I. Gurevich; Ed, (Titie 
page): V. I. Ivanov, Doctor of Medical Sciences; Ed.: F. F. 
Kruglikov; Tech. Ed.: N. A, Iovleva. 


This book i8 4ntended for medical parsonnel working on 


PURPOSE: 
d space medicine and for engineer- 


problems of aviation an 
designers, scientific, and other workers in aviation and 


cosmonautics. 


COVERAGE: ‘The collection consists of 26 translations of periodical 
(20 American and 6 German) on problems of aviation and 
space medicine originally published in 1956 and 1958. Tndividual 
articles discuss problems of living conditions in cabins of fly- 
ing vehicles, physiological stresses due to heat, acceleration, 
and noise, toxic hazards, decompression and cosmic irradiation. 
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No personalities are mentioned. References accompany each 
article. 


_tvanov, Ve T+, Forewons 


PART I. PROBLEMS OF AVIATION MEDICINE 


mbard, Ch. F. Atmosphere in the Cabin (Die Atmosphire in der 
Aapine, “WBglichkeiten und Grenzen des pemannten Fluges" , 1956, 


pp. 12-14) 


Blockley, W. V- Combined Physiolo 4cal Stresses (Kombinierte 
physiologische Beanspruchungen, ntglichkeiten und. Grenzen des 
bemannten Fluges", 1956, pp. 110-115) 


i ft (Therm- 
Buttner, K.Jd.K. Heat Loads in Contemporary Alreré 

ische Beanapruchungen im modernen Flugzeug, tngelichkeiten und 
Grenzen des pemannten Fluges", 1956, pp.» 15-2 ) 


Impact toad Action ard Dynamic Reaction, of the 
@ und dynamische Reaktion des Korpers , 
des bemannten Fluges", 1956, pp. 
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Apparatus and Methods for the Analysis (Cont.) 


Frolov, V. V. Thick-Wall Jonization Chamber for Measuring the Dose of High- 
Energy (35-300 Mev) Bremsstrahlung 


91 
It is shown that the electron balance required for measuring bremsstrahlung 
dosage in roentgens can be secured by choosing the thickness and material 

of the wall of the jonization chamber. 


SOV/5717 


¢ Mobility in Dielectric Liquids 
ulating the mobility of solvated ions , 
ility obeys Stokes law. The calculation 


The results can 
pplication of liquid ionization chambers 
4 to dosimetric measurements, 


106 


Kovalev, Ye, Ye., and V. I. Popov. Determination of the Geometric Correction 
Factor for a Cylindrical Ionization Chamber 
It is stated that the geometry in the experiment must be taken into 
account when measuring the dose rate of gamma radiation with a cylindrical 
chamber. A general equation for the correction of the geometric factor in 
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AUTHOR : 
TITLE: 


PERIODICAL: 


ABSTRACT; 


A944! 


$/139/60/000/01/020/041 
E201/E491 


Ivanov. V.1I, 


The Effect of Polarity in Liquid Ionization Chambers 4 
/ 

Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 

1960, Nr 1, pp 115-118 (USSR) 


It is found that the magnitude of the ionization current 
in liquid ionization chambers depends on the sign of the 
voltage applied, The eff :t is due to the fact that the 
true potential difference applied to the Liquid is not 
equal to the external potential difference but differs 
from it by a quantity which, in general, depends both on 
the external potential difference and the intengity of 
the radiation, The nature of the additional potential 
difference depends on experimental conditions and is not. 
always clear. A partial manifestation of the presence of 
an additional potential difference is the appearance of 
an ionization current when the chamber is irradiated 
with X-rays with the external potential difference 
reduced to zero. This may be due to; 1) contact 
potential difference, 2) unequal ejection of Penge 
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The Effect of Polarity in Liquid Ionization Chambers 
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from the electrodes of the chamber and 3) unequal 
conditions for positive and negative ions due to the 
absorption of the primary radiation by the liquid. In 
order to have a correct interpretation of ionization 
measurements, it is necessary to know the above 
additional voltage as a function of the external voltage 
and the intensity of the incident radiation, The 
present author has investigated this problem, using 

plane parallel ionization chambers filled with non-polar 
organic liquids. It was found that the current 

measured with the external potential difference reduced 
to zero is strictly proportional to the square root of 
the intensity of the incident X-rays (Fig 1), It follows 
that the corresponding residual potential difference 15 
independent of this intensity. Experiments show that the 
additional potential difference which is equal te the 
difference between the external and the true potential 
differences remained constant throughout the experiment, 
It was found equal to that in the absence of the sian 
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potential difference. In order to exclude the effect 

of the polarity on the volt-ampere curve it is necessary 
to take one half of the algebraic difference between 
currents obtained with opposite signs to the external 
applied voltage, The above results applied so long as 
the saturation region 4s not reached. There are 

3 figures and 2 Soviet references. 
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AUTHOR: Ivanov. Vol, 


——————— 
TITLE: The Effect of the Structure of the Ionszation on the 
Volt-Ampere Characteristics of a Liquid Ionization Chamber 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 1, pp 119-123 (USSR) 


ABSTRACT 3 A feature of the structure of the ionization in 
condensed media is the fact that the ions produced by 
each ionizing particle may be localized in isolated 
regions of space within which recombination takes place. 
In the case of heavily ionizing particles such as 
a-particles, protons and slow electrons, these localized 
regions of ionization are roughly cylindrical “columns" 
whose axis lies along the particle track. Such *columns" 
have been discussed in detail by Jaffe (Ref 1}. As goon 
as they are formed, the "columns" begin to expand owing 
to diffusion. If the intensity of the radiation 
producing the ionization is sufficiently low, most of the 
ions in a given "column" will recombine before the overlap 
between the different "columns" takes place. In that case 
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there is no recombination between ions belonging to 
different "columns" and the ionization current is due 
ae mainly to those ions which have been extracted by the 
ae electric field from the "columns" and is characteristic 
oa of them, The dependence of the current on the electric 
field is given by Eq (1) (Jaffe's formula) where a is 


the recombination coefficient, Nog is the number of ion 
pairs per unit length of a “column” at the time of its 
foundation, D is the diffusion coefficient, i is the 


ionization current corresponding to a field E, and 
ig is the saturation current. The function f(z) is 
a complicated function in which z is proportional to 
the square of the electric field. Well away from the 
saturation region, and for su(lficiently small z, the 
es function f(z) 1s given by Eq (2). The higher the 
head intensity of the radiation, the greater the number of 
“ys ions which are distributed uniformly over the irradiated 
region, and one may consider that new "columns" are 
Card 2/5 formed on a background of a uniform ion concentration, KY 
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Eq (1) cannot be used if the concentration of the 
uniformly distributed ions cannot be neglected in 
comparison with the ion concentration in the *columns", 
In the limiting case of a uniform lonization, when the 
usual volume recombination takes place, the dependence 
of the ionization current on the potential difference 
across the chamber is described by Eq (3) (Ref 2), 
where U is the potential difference applied to the 
chamber and Ro is the resistance of the chamber when 
U =0, The quantity C is a constant and depends on 
the properties of the ionized medium, It is shown that 
if the theory leading to Eq (3) is correct, then the 
graph of the function f(U) = 2R/(Ro - 1)* should be 

a straight line, while if Jaffre's theory applies, the 
equation a oe e{int) should be a straight Line. The 
functions f(U) and gp(inU) are defined by the 
right-hand sides of Eq {la} and (3a), where R = U/i. 
Experiments indicate that neither of these relations will 
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describe the volt-ampere characteristic of the liquid 
ionization chamber away from the saturation region, 
It has been established by the present anthor that 
experimental data can be described by the expression 


i = U/ (Rg + U/yig) (4) 


where y is a constant for a given chamber. The 
experimental data leading to this result are plotted in 
Fig 3. These data may be extrapolated to zero potential 
difference across the chamber so that Rg may be 
determined, All the measurements were carried out ina 
liquid ionization chamber having a plane parallel 

geometry; the distance between the electrodes being 

4.6 mm. It was found that Rg ~ig7!/2, 1t follows 
from these results that under the above conditions the 
main contribution to the ionization current is due to a 


the uniform background distribution. The paper is 
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concluded with a discussion of how the "uniform 
background" is formed. It is concluded that the 
fraction of ion taking part in this uniform background 
is given by Eq (7) where qi is the rate of formation 
of the background ions and q is the rate of formation 
of ions in general. Eq (7) shows that the fraction of 
ions taking part in producing the uniform background 
decreases with increasing potential difference across the 
chamber, The equilibrium concentration of the background 
ions is given by Eq (8) in which h is the Gistance 
between the electrodes and Ky, and Kg are the 
mobilities of the positive and negative ions. There are 
; 3 figures and 3 references, 1 of which is Soviet, 
eis 1 German and 1 English. 
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(Dielectrics) ' ‘(Electric discharges through gases) 

(Ions—Migration’ and velocity) 


+ 


i. sete 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619120020-0" 


ZBREROVED FOR RELEASE: 03/20/2001 CIA-RDP86- soap sce pueden 0 
SENET EET Hy 


mUEIIE zr: mate iit ESERIES] bat es SU STR IRE UII RE Stee) tHE Hie tl LE All aes JHE 


IVANOV, Vel. 


ECS race 


Current ee following the cessation of ionisation ‘in a fluid ioni- 
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ne (MIRA 13:8) 


1, Moskovskiy inzhenerno-fizicheskiy institut. 
(Ionization chambers) 
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. TEXT: In the present paper the authore give @ report on investigations of 

Hy See isotope cosposatios, tae curaup and tay siete wi tine onwiie oF woos 

t fuel ata of the Pervaya mtomnaye elektroetastaiya (Firat Nuclear Po- 

i wer Station) of the Soviet Union. The fuel slenents investigated had beea 
im oseration for 1150 deye. Carrying out of the renote investigations ia 


: wriefly deecribed. & tain oride file wan found on the outer eheils, tut 


{ 

\ 

| ‘ TITLE: ‘Lnvestigation of a Used Fuel Zlenest of the Firnt Mucleer 
i 

! 


t BO Gasaze Was Cbservac. Tae outer diasater was saasured by ca2as of a re- 
‘ mote xicrometer et various places, ani certain deforzations were found. 

5 Averaged over the extire lecgth of the element an incr of the ctars]- 
ter fram 34.41 4 0.02 to 1%.20 + C.C2 2a sas found. An investigatios 


iit 


: ae + 81Tbh 
. Investigation of a Uned Fuel Klement of 8/089/60/008/05/03/0C8 
tbe First Buclear Power station 3BS05/B056 


of the inner whell showed that it had a brown deposit (about tp thick), 
which was identified as an incrustation (and not as a corrosion product 


of steel). The burnup was detersined according to the ca? activity, 
which wan separated chronatosgrapnically by the s2=orie frea the elesents 
peclaily well suited because of its long half-life. 
Fig. 1 shows the course of buraup alorg the elezent (from bottom to top). 
The mean burnup amounted to 12.5%. In the ca of sazplea shich ware 
takes mt a distance of 95 cu from the lover end of the elesent (ranze of 
saxiuum burnup), the tursup was determined 2aps-epectrosetrically. tre 
traniua content in these sanples was 4.32%, wnich corresponds to a burn— 
up of 16.1%. Fig, 2 shows the distributiso of the entire x-, f-, asd. 
Teaetivitios along the eletent (fron bottom to top). The transuraniua~ 
isotope content vas determined according to the alpha epectra and the 
gumber of epontanecus fiesions. Fig. 3 snows tae distribution of the 


Leotopea pt“, pu2>?, acd pias asi x alone the fuel elenent. The 
7u238.2594240,241 og antl content ie given in a Table (2.54107, 1.20, 


402, 4,27;1077 
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1.86-10°7) and te cospared with several theoretical 
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B17 
Investigation of a Used Fuel Element of 8/089/60/008/05/03/0Cc8 
the First Muclear Power Station 3005,/ BOS6 


data. The authors finally thank G. mM. Kukavadze ani R, N. Ivanov for the 
Base-spectroncopic analyaie of tne irradiated uraniua, and V. Ny Shasacsy 
for calculating the leotcsze Somposition, Trere are 3 ficures, 
2 references: 1 Soviet and 4 Arericas. 
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AUPHORS : Cherdyntsev, V. V., Orlov, D. Pes Isabayev, Ye. A., Asylbayev, 
U. Eh., Ivanov, V. I., Usatov, E. P., Borisenko, T. I. 
Ne . 


Variations in the isotopic composition of natural uraniun 


PERIODICAL: Referativnyy tnurnal. Khimiya, no- 72, 1962, 115, abstract 
, 12616 (fr. 9-y sessii Komis. po opredeleniyu atsolyutn. 
vozresta geol. formatsiy, 1960, M.-L., AN SSSR, 1961, 306 ~ 312) 


Paxt: The 29 : p28 ratio in 14 different minerals was determined vy 


‘ 235 
a-spectrometry and neutronometry. Some minerals show.a U 3 


y2?? f y278 


surplus +: 
quartz lode 


= 1.6 + 0.1 (a-spectrum), magnetite 1.5 
(a-spectrum) and 1.35 (neutronometry) - In the remaining 12 ninerels the 
observavle effect of disturbance of the isotopic composition does not g0 
beyond the limits of the experimental error. ([Abstracter's note? Complete - 
translation. : : . 
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A059/A101 
es AUTHOR: Ivanov, V. I. 
TITLE: A dosimeter of mixed gamma-neutron radiation 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 2, 1963, 72, abstract 2A478 
("Sb. rabot po nekctorym vopr. dozimetrii i radiometrii ionizir. 
{zlucheniy", no. 2, M., Gosatomizdat, 1961, 121 - 124) 


TEXT: The possibilities of developing a device are discussed which would 
permit to measure the neutron anc. v7-ray doses in mixed flow simultaneously with 
% one pickup, with allowance being made for the relative biological effectiveness 
' of these kinds of radiation. A way is suggested which involves the application 
of a proportional counter as the pickup of such a dosimeter, The idea of the 
method is based on the fact that pulses produced in the proportional counter due 
n to protons have, on an average, & greater amplitude than pulses due to electrons. 
sae The block diagram of a dosimeter is given in which this principle is applied, 
and the functions of the individual units of the dosimeter are described in de- 
tail, An examination of the applicability of the method suggested was performed 
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on a dosimeter model with the proportional counter filled with BF3. The usual 
counter CHM-5 (SNM-5) surrounded by a paraffin layer for slowing-down neutrons 
from a Po-Be source was used, It was established that the pulses arising in the 
counter during the capture of thermal neutrons are markedly greater than the 
pulses arising due to the action of y-rays. The results of the exariination per- 
formed with Po-Be neutron sources and radium as the 7-source showed the full 
applicability of the suggested method for dosimetria purposes, Rough estimates 
of the accuracy of the method were made, 


L. 8. 


[Abstracter's note; Complete translation] 
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Meshcheryakov, V. P., Sheynker, I. G.; Stabenova, L- Aes 
Krot, N. N., Kozlov, A. G. 


TITLE: Study of a used fuel rod from the First Nuclear Power Station 


a PERIODICAL: Atomnaya energiya, v- 11, no. 2, 1961, 122-125 
TEXT: This is the second part of a paper, the first having been published in 
“Atomnaya energiya" v. 8, no. 5, 1960, 446. Results of studies of used fuel 
rods from the Pervaya atomnaya elektrostantsiya (First Nuclear Power Station) 
are presented. The element jackets displayed no changes apart from some 
oxide stains. A comparison between the diameters of a new fuel rod with one 
after 104 and another after 445 effective burning hours showed that while 
the diameter had not increased at the upper and lowerzod ends, it had grown 
yo by less than 0.2 mm in the middle. In order to measure the total a-, B->» 
and y-activity; the used fuel rod was divided lengthwise into 10 sections, 
and each of these parts was dissolved in nitric acid. The a-activity was 
determined by a Aa-49 (Da-49) standard device and ap ionization chamber, the 
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B-activity by a 4n-counter, the y-activity by an ionization chamber as 
compared to a radium standard. The activity of the inner and outer tubes 
pounding the fuel element was also measured; these tubes were made of 
stainless steel. In the midile, the activity of the outer tube was 30% 
higher than that of the inner tube. This effect can be explained by the 
change of the neutron spectrum along the diameter of the fuel element. The 
burn-up in the used fuel elements was determined on the strength of the 
absolute activity of cesium which was separated by an ion exchanger. The 
results of a radiometric determination of the burn-up were compared with 
mass-spectrometric results, and agreement was found to be good. The mean 
purn-up of the entire elemet was found to be equal to 534. Finally, the 
isotopic composition of traiisuranic elements was also determined in the 
used-up fuel. The first pact of the present paper has supplied the results 
of a radiometric determination of the isotopic composition in case ofa 
12.5% burn-up of the element. The results of a mass-spectrometric analysis 
are now given. The substance under investigation was to she emitter 
(tungsten foil, 40 u) in the form of an aqueous nitrate solution. A thermal 
ion source served for the furpose. Results are presented i. Fig. 5. They 
were used to calculate the mean values of isotopic composit:- n. The 
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following was found (in. kg/ton of uranium): pues? _ 4.105 pye40 1.53; 
parte 0.64; pur4? - 0.203 om? 4? ~ 2.73107, There are 5 figures and 


2 Soviet-bloe references. 


SUBMITTED: September 13, 1960 : 


Fig. 5: Isotopic composition 7 
of transuranic elements along , 
es the fuel element. 

Legend: Ordinate: 

‘dgsotopic concentration in 

kg/ton of U; abscissa: 

length in cm; (1) bottom; 

(2 ) top. 
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AUTHORS s Leypunakiy, A. I., Abramov, a. I, Alekvandrov, Yu. Ass 
Anikin,. G. ¥., Bondarenko, I. I., Guieynov, Ae Ges 
clu ¥. I... Kazachkovskiy, 0. D,, Kusnetuov, Vv. Fa, 
Kuztminay, B. D., Morozov, ¥. No, Nikolayev, %. Ne. 
Sal'nikov, O. Aw, Smirenkin, G. W., Soldatov, A. 5S.» 
Usachov, Ly. N., Yutkin, M. G. 


DITLE Investigntion of tho OP-5 (BR-§} fast reactor (spatial and 
energy distributions of neutrons) 


PERIODICAL: Atomnaya anergiya, v. 11, no. 6, 1961, 498 - 505 


xperinantal aquipnent is 


EXT: The fast research reactor BR-5 and its e 
giver aad discussed 


described in brief and some of its neutron spectra are 
The following data are given: fuel - plutonium oxide; soolant - sodiug3 
refloctor - thin layer of natural uraniua plus thick layer of nickels 
‘power - 5000 kw. The reactor has many vertical and horizontal holes tor 
technical and physical studies and is well supplied with experimental 
equipment. Leypunskiy gave 4 detailed description of the BR-5 reactor at x 
A 
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the Second Geneva Conference (1958). Inside the core the neutrons have 
energiva of more than 100 kev which they lose almost completely an passage 
through reflector and phiela. In the outer layers af the ahteld, choir 
moan energy does not exooed some tens of ev, In the hey ranga (B50 kov) 


spectra were measured for the most important bers and channels. For the 
other cases, they were dotermined from threahold reactions, The soft part 
of the spectrum within the reflector was determined from the spatial 
distribution of neutrons with Bet) ev, recorded with gold resonance indi-= 


cators, The total neutren flux was determined only at the points where 


the pur? fission cross section was constant. Direct neutron spectrun 
measurements were carricd out in a vertical (OK-70) and a horizontal (B-3) 


ehannol using (Ho +ar)-filled jonization chamber in the first case and the 
neutron trunmissimaecthod with n-hexane in the second. The nuutroa 
spectrum of the horizontal channel was also determined by photoemulsions, 


From the rates of indicator and fission reactions au! IT (ayy), 229 (nf) 
Pue?9(n,f), th?>?(n,f), Na“? (ay 7) cu (ayy), and a? (n,a) the abrupt ri 
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drop jn neutron energy in the Ni refleator wus dotermined, nnd tho 
activity caused by resonance neutrons (eB , 2 4.9 ev). The faat neutron 
flux (@,> 1.4 Mev) in the core center was found to be (2.4 + 0.2)-10'4, 


and total flux was (8.2 ¢ 0.3)-10'4. Experimental results were verified 
by energy-group calculations (18 groups). Good agreement between theory 
and oxperiment woo also found for the channel spectra. The authors 
thank D. S.» Pinkhaoik, W. Ne Ariotarkhov, and tho reactor personnel for 
auaintanoe. There are 10 figuron, 2 tables, and 2 Soviut reforences. 


SUBMITTED: August 17, 1961 
Table 1. Resotion cross occtions in the core oentor. 
Legtnd: (1) Heaction; (2)- experincnt; (3) ¢ oaleulated, given in barno. 


Fig.s'7.. Neutron tranamisoion spectrum (n-hexane) for the horizontal 
channel 3-3. j 
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AUTHORS : ‘Golubev, V. 1., Ivanov, Vs te, Nikolayev, fi. Ney 


Smirenkin, G. Ny 


TITLE: Use of resonance ingicators for investigating neutron spectra 
in fast reactors : 


PERIODICAL: Atomnaya energiya, v. 11, no. 6, 1961, 522 - 527 


TEXT: The authors studied the possibilities of using resonance indicators 


for investiz:atin: 
of fast reactors. 
In this case, the 
shielding layers, 


Resonance neutron 
ence 
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the low-energy part of neutron spectra in the reflectors 
The resonance blocking method is discussed in detail. 
indicator foil is covered on both sides by thin 

except in the vicinity of resonance at E = Eo . 


flux can be calculated.by measuring the ee differ- 


Az Ae: @(E,) = > y~0, all 


par Qyceys ae yx (1) 
x £it— Bee} pana : 
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of the resonance parameters, for determining vlécking factor 7 are known. 
p(E) is neutron flux, ry the radiation width, ©, , activation cross 
? 

section in the resonance maximun, Dee and a activation cross; section of 
the indicator isotope and total absorption cross section of the indicator 
respectively. 7 is calculated on the basis of the Gurevich-Pomeranchuk 
theory of resonance absorption (e. g-, G. I. Marchuk, Chislennyye metody 
rascheta yadernykh reaktorov (Numerical methods for reactor calculation), 


M. Atomizdat, 1958). ‘With B=Zit and Bo = Dit), the ratios between 


filter thickness t and indicator thickness t, ani the "draw-out-length" of 
neutrons from the resonance resion 1/3, corresponding to its maximua, 


(Bs Ba) = (Bs) —# (8) (2-4-5 ) + 


“fp 
B 


ig [Coe 8—Me ACS) 4 (6) 
+(8+ B48) 4G]. 
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is found. This relation is used for calculating the blocking factors (cf. 
Table 1). I, and I, are zeroth and first-order Bessel functions of an 


imaginary argument. Good indicators will show a broad energy gap between 
first and second resonance activation cross sections. Table 2 gives the 
characteristic parameters of several isotopes which are recommended as 


en 


indicators. Only for In aulal (broad resonance) and 1a !99 (narrow 


20, for reer, (narrow resonance) 
résonance), the relation tts 


Bt for I), and ['=[" ( (broad resonance) 


holds; for the others, 28 has to be determined experimentally. If the con- 


tributions of higher resonances to the neutron spectrum are negligible, 
the activity induced by first-resonance neutrona may be deturmined by the 
so-called wi/y law". This method is demonstrated for two isotopes, the 
first of which has resonance at E «= By) the second one obeys the 1/v law 


(3) tn. The neutron flux is determined from 
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Bey eases : 
Aa ; 
Q(E)=——2 = 
Sa hd (8). 


This method was used to det«r:mine the flux distributions of the 4.9-ev 
resonance neutrons in the reflector of the BP-5 (BR-5) reactor. aA gold 


foil of 1.58 mg/eme (B =z 0.14) with gold filters of 3.05 dnd 6.10 wae /ain” 


(fb = 0.31 and 0.62) was used. Results are shown graphically and disyeussed 
in brief. The 2.95-kev neutron flux in the Ni reflector of & bP-1 (BR-1) 
reactor was also measured by this method, using a Na C0, incicator foil 


as 1/¥ detector. The authors thank A. I. Leypunskiy for interest, and 
I. I. Bondarenko and V. V. Orlov for discussions. There are 4 figures, 
2 tables, and 4 Soviet references. 


SUBMITTED: April 17, 1961 
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us Ss ie AUTHORS : Sa Ivanov, v. I. ? froshin, Vv. 3. 
. Beets Wes ie Sat coemenennese aaa 2 

. PITLE: Colovlation of the characteristics of a proportional counter 

ee for dosimetry of. mixed gamma-neutron radiation 
. SOURCE: Moscow. Inzhenerrio-fizicheskly inotitut. Voprosy ‘dozimetril 


{ zashohity ot izlucheniy, no. 1, 1962, 64-89 | 


TEXT: The main disadvantage of Herst dosimeters with proportional 
counters for y-n dosimetry consists in the sub-barrier losees due ta 
_ pulse discrimination. The errors caused by these losses are estimated 
—for.a spherical counter under the following assumptiono: the counter 
walls and the filling gas have the same atomic composition; the counter 
dimensions are small in- comparison with the mean free pathn of protons 4 
and eleotrong in the filling gas; the radiation flux ia daotropics the 
‘ gpecific ionization of the parvicles inside the counter rendins conatanty 
- absorption in the walle is negligible; ionization due to pecoil protena- 
‘and electrons originating in the counter walla is taken into account. 
The proton. pulse-height speotrum is calculated. It is obtuined as. 
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OS anfao = = ve k(d)eao where Eta)es = - sh - Boe Vag ae a et 


min 
pe characterises 4 the. dependence of the ee energy and the apeoitie ee 
Rae d4onization ~ an approximation that caugses.an error. not. abave 10% for 
Bie =1e4 and logd=3. 2656 ¢ « dl is the total ionisation, proportional . 


to: the pulse height- gis the density of the wall material, n, the total 

oS smamber ‘of protons produced per eur of the ‘wall material, zg. ne neutron. Wee 
are the nininum and maximum values of specific LS are 
of protons, produced. in the 


f . cateutation. of the. chanseterseetl es 


5 ener ey. Onin cand OFA 
: ~ Fonigation, 80 that of din 
wall. ‘If dn denotes the numbe: 


_.tadey then ‘anfae = ek (odo. 
othe. +HO é: ranges ig taken in 


“pe ee 


ig the ‘haxcdmum energy 


r.of pulses with amplitude batwean ¢ and 
‘te the difference in eis via aeipation an’ 


to account, 
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AUTHORS: Galkov, V. I,, Ivanov, V. 1., Smirenkin, G. N., 
Smirnov-Averin, A. P. 
TITLE: Investigation of the uranium rod assembly of the bP-5 


(BR-5) reactor 
PERIODICAL: Atomnaya energiya, v. 12, no. 1, 1962, 56-57 


TEXT: Some characteristics and parameters of a uranium-rod assembly 


exposed to a 5° 10°! neutron flux in a BR-5 reactor have been determined. 
The BR-5 reactor uses plutonium as fuel and uranium as reflecting 
material; the reflector consists of 3 cm natural uranium + $0 com nickel. 


The middle of the assembly studied was 12.6 cm off the reactor center. 
The distributions of the absolute number of fission events in the uranium 
238 


and of the capture events in U were determined for the the th of the 
assembly (28 cm), the first from the absolute activity of Cs! 7, and the 
second from the Pu-concentration in the uranium, i.e. its specific 

a activity. From the Pu separated from the assembly, the pu249 content 
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‘ (~ 0.1 %) was determined by comparing the intensities of spontaneous 
fissions in sample and standard. Correction (~5 %) was made for the 
spontaneous fissions of pu28, From the Pu249 content in plutonium and the 


pu? content in uranium, the mean ratio of the capture cross sections of 


pu? and 278 was calculated, With 1.81 20.15 it was not far from 1.93, 
the value calculated by multi-group theory (18 groups). From the mean 


cross sections of 0.23 b (9298 capture) and 2.18 b (pu2?? fission) the x 
Pa mean capture cross section for pul?? (6, = 0.415 z 0.035 b) and a = 0/55 


can be determined (a = 0.19 £0.02). a is the ratio of the mean cross 
sections of radiative capture and fission. The a-values determined in 
dependence on energy agree with those found by V. #. Andreyev (Atomnaya 
energiya, 4, vyp. 2, 185 (1958)). The authors thank A. I. Leypunskiy, 
0. D. Kazachkovskiy and I, I. Bondarenko for their interest, and 

M, K. Golubeva, V. I. Moiseyev, A. S. Tishin, and Yu. M. Turchin for 
assistance. There are 2 figures and 4 Soviet references. 


SUBMITTED: August 16, 1961 
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AUTHORS : Ivanov, V.I., Keirim-Markus, I.B., and Kovalev, YeeYe. 
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-. TUPLE: Cosmic radintion doses 


SOURCE; Akadomiya nauk SSSR. Iskusstvennyye sputniki Zemli, 
noel2, 1962, 35-46 | 
: TEXT: Data on primary cosmic radiation, radiation from solar out- ee 
m: ° bursts and radiation belts surrounding the eerth above the atmos- ae 
'- . phere, previously published in Soviet and Western scientific papers, * 
i ' are studied in relation to man's flight in space. Those are used 
m@ | as a basis for a theoretical calculation of the "biolopical doses" 
si . within end outside a space-ship. The "biological dose" of radiation 
is determined by: 1) the quantity of radiation absorbed by a given---: 
tissue and 2) the relative effectiveness of the radiation depending: 
on its nature. Conclusions are drawn as to the requirnd thicknosa 
‘of a protective aluminium shell, concerning the daily dose of natur- 
al radiation absorbed by man on earth, and the safe limit of pro- 
fessional irradiation. i.” 
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Cosmic radiation doses 

‘The “blologicni dose" of oach component of the primary cosmic rae ia« 
tion is calculated on the basis of data on the linear dansity of 
energy loss of this radiation in Nal (Vornov, S.N., Chudakov, A.yYe. 
et al., Rep. Akadomiva nauk SSSR, 125, 304, 1959.) 
Tne power of the ponetrating radiation of solar: outbursts is calle ae 
culated according to the formula: /D 


Phony % 1660 x 10°8.3600 [ @ (R + R,) Ss (R)dR(rad/hour"?) , 
ae - where Pron = power of the absorption dose connected with fonization ‘ 
m—. losses ot protons,  (R)dR = proton flux with path from R to R+dR 
. (in-g.cem*), S(R) = lonization loss of protons with path R, Ry = 
thickness of tho absorber, a 
_, Assuming an exponential function for the energetic spectrum of pro- 

-"}" tons and using an approximate relation between E and R, the maximal 
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in a graph together with adjustment for self-absorption according to the well 
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' The theoretical calculation and the adjustment according to the above formulas can | 
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i. formula for introducing the adjustment of self-absorption and selfwacattering by : 
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simplifies zero-drift compensation, are regarded as advantages of the h-f sensor. 
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ABSTRACT: This research was undertaken because of the interest 

_ that attaches to a knowledge of the cross-section ratio for. the de~ — 
termination of the breeding ratio, for the choice and averaging of 
the microscopic constants, and for reactor design in'general. The 
distribution of the neutron-capture reactions was measured by -de- 
termining the pu249 concentration from the rate of spontaneous fis@- 
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! sion in plutonium samples irradiated in a reactor with integral 
: £lux 1021--10 2 neut/cm . The initial material for the rradiation. 
' was pu239 of almost isotopi¢, purity (containing =5 x 10°"% Pu ie 
‘The distribution of the’ Pu2 fission im the reactoc' was’ measured 
| by two methods -- with the aid of a fission chamber ‘and by determin~ 
'ing the activity of the’ fission products’ from the irradiated sam- 
ples. The Pu2 capture cross section could be detdrmined from the 
: Py240 concentration and the integral neutron flux. The values ob- 
‘tained for the ratio of the radiative capture ‘to fission cross 
‘section (a) increase from 0.1 to 0.8 with increasing: distance from , 
the reactor center. Data corresponding to the equilibrium spectra 
of the neutrons in the active zone and in the outer region of the 
‘ reflector agree with the measured capture and fission eross sec~ 
tions for monoenergetic neutrons.- When group calculation is used, . | fe 

I 


’ 


the values agree with the calculated ones only for the active zone, 
with noticsabla discrepancies in the reflector. “This work was 
_ performed under the general guidance of I. I. Bondarenko and A. P. 
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